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ABSTRACT. - From March 1994 to May 1998, in the area between 2*W and I4°S, and from 28°W to 
4l“W, 1652 Exocoetidae were collected by research vessels and artisanal fishery boats, as part of the 
REV [ZEE Project (Brazilian Economic Exclusive Zone Assessment Program), Eleven species were 
identified: Cypselurus comaius . C cyanopterus, C exMens, C hetemrus, C. melanurus, Exocoetus 
volitans, Hirundichthys qffinis, H. speculigcr, Oxyporhamphus micrapterus similis, Parexocoetus 
brachypterus and Prognickthys Rihbifnms. The species C. cyanopterus and H. affinis are abundant in the 
region, the former in the Archipelago of Sao Pedro e Sao Paulo, used as tuna bait and the latter is the 
main product of the artisanal fishery in the State of Rio Grande do Norte. As a potential resource and 
an important part of the epipelagic food chain, they were considered target species in the scope of 
REV 1 ZEE Project. 

RESUME. - Les Exocoetidae (Beloniformes) au nord-est du Bresil. 

De mars 1994 mai 1998, 1652 Exocoetidae ont dtd recoltds dans la zone comprise entre 2 (> N 
et I4‘'S, et entre 28 L> W et4l "W. pardes navircs de recherche et par des bateaux de p£che artisanale, 
dans le cadre du projet REVJZEE (Programme pour revaluation de la Zone £conomiqtie Exclusive 
Brdsilienne), Ooze espaces one identifies: Cypse turns commas* C. cyanopterus, C. exiliens, C 
heterums, C. melanurus. Exocoetus voUtans. Hirundichthys nfflnis. H specutiger, Oxyporhamphus 
micropterus si mi its. Parexocoetus brachypterus et Prognichrhys gibbifrvns. C cyanopterus et H, affinis 
sont tres abondantes dans la region. La premiere, a u tour de 1'Arc hi pel Sao Pedro e 5 So Paulo, est 
util i sec com me appal pour la peche au thon. La secondc est le prod u it principal de la pdche artisan ale 
dans Ldtat du Rio Grande do Norte. Elies etaient les especes ciblcs du projet REVIZEE, compte tenu de 
leur importance comme ressource potentielle et comme constituant de la chame alimentaire cpipelu- 
gique. 

Keywords, - Exocoetidae, ASW, North-eastern Brazil, Geographical distribution. 


Flyingfishes are tropical and subtropical world-wide distributed species. They 
make up an essential part of the epipelagic food chain, preyed by large pelagic fishes like 
tunas, sailfishes, sharks, billfishes, dolphinfish, among others. Many species have 
commercial importance as an important fishery resource in many countries: Indonesia, 
Pacific Islands, Philippines, Vietnam, Korea, China, Japan Sea, Southern Carolina 
(USA), West Africa, South-eastern and South India, Netherlands Antilles, eastern Carib¬ 
bean and in the North-eastern Brazil (Parin, 1960; Cruz, 1965; Barroso, 1968; Gibbs, 
1978; Dalzel, 1993; Parin and Lakshminaraiana, 1993; Mahon et ai t unpubl. data). In the 
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south-eastern Caribbean where H. affinis is the main landed species, it may account for 
approximately 70% of the total annual catch (Mahon et al , unpubl. data). In the State of 
Rio Grande do Norte, in the North-eastern Brazil, it is an important resource in artisanal 
fishery. It is often the second species landed in weight (IB AM A, unpubl. data). 

There is some divergence related to flyingfish taxonomy. According to Bruun 
(1935) and Breder (1938) there are 8 genera in the Atlantic Ocean: Cypselurus , Da- 
nichthys, Exocoetus, Fodiator ; Hirundichthys, Oxyporhamphus, Parexocoeius, Pro- 
gnichihys and although they do not agree concerning the species of the genus Cypsetu¬ 
rns, In the south-eastern Brazilian coast, Ftgueiredo and Menezes (1978) considered as 
Exocoetidae the following genus: Hemiramphus, Hyporhamphus , Parexocoetus* Exocoe¬ 
tus, Cypselurus and Hirundichthys, According to Nelson (1994) and to Smith and 
Heemstra (1986) Oxyporhamphus is included in family Hemiramphidae. However, the 
most recent work on flyingfish taxonomy (Dalsilao et al. t 1997) reintegrated this genus 
into the family Exocoetidae based on osteologieal and myological analysis of the caudal 
complex. We consider O. micropterus similis as an Exocoetidae and we used mainly Bruun 
(1935K Breder (1938) and Staiger (1965) identification keys. 

The most abundant species of flyingfish in north-eastern Brazil are Cypselurus 
cyanopterus and Hirundichthys affinis. There is a considerable concentration of C. 
cyanopterus around the Archipelago of Sao Pedro e Sao Paulo (00 l, 55"N and 29°2TW) 
from November to April, being caught by handline tuna vessels and used as bait for yel- 
lowfin tuna {Thunnus atbacares) fishery. This species is also occasionally caught in drift 
nets targeting for hemiramphids (halfbeaks) off Cai^ara (State of Rio Grande do Norte), 
but only in small amounts. 

A survey of C cyanopterus carried out by Barros and Morais (1968) on the shelf 
break of the States of Parafba and Pernambuco (06*S to 09 lh S; 34°W to 35"W) indicated 
that this species occurs throughout the year. C cyanopterus is the largest flyingfish 
species in the area (maximum length 42 cm TL), however, it is not exploited on a com¬ 
mercial basis. 

Hirundichthys affinis is exploited by the artisanal fisheries in the state of Rio 
Grande do Norte (RN). Using a scoop net locally called “jerere” and gillnet the fishery 
takes place 110 km around Cai^ara, which is the principal landing point in the region 
(Fig, 1), The main landing peak is between April and July and another smaller one bet¬ 
ween November and February (Monte, 1965). Catches are made up of only adults with 
more than 22 cm of total length (Barroso, 1967). 

Despite the abundance of C cyanopterus and H. affinis in the north-eastern Brazi¬ 
lian coast, there is no available information about other species occurring in the area. The 
main goal of this study is to report the occurrence and distribution of eleven fiyingfishes 
species occasionally captured by research and commercial vessels in different locations in 
the study area between 1994 and 1998. 


MATERIAL AND METHODS 

Samples were collected between March 1994 and May 1998 by fishery boats and 
research vessels in the north-eastern Brazil. The study area (Fig. 1) corresponds to that of 
REVIZEE - NE Project (Brazilian Economic Exclusive Zone Assessment Program) between 
02* N and 14* S and from 28 p W to 41° W, Adults were collected by scoop net and frequen¬ 
tly when they jumped into the boat, only Hirundichthys affinis was caught by gillnet, by 
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Archipelago of Sao 
Pedro e Sao Paulo ' 




* Cypselurus comatus 

* Cypselurus cyanopterus 
A Cypselurus exiliens 

^ Cypselurus heterurus 

* Cypselurus meianurus 

■ Exocog tus volitans 


O Hirundlchthys afflnis 
G Hinjndichthys speculiger 
® QjQflaorfHrmphus micrupterus simills 
0 Parexocoeft/s b/ECftyptears 
+ Progn/c/itfjys g/JbO/Yfo^s 


Fig. 1. - Distribution of flyingfish species identified off the northeast of Brazil. 


artisanal boats in Caigara (RN)> Juveniles were captured mostly in research cruises by 
scoop net, and accidentally by bongo and neuston net. Each individual was identified 
according to the previous studies {Bruun, 1935; Breder, 1938; Staigen 1965; Gibbs, 
1978) and the following measurements were made: total length (TL), fork length (FL) and 
standard length (SLb Important features for flyingfish identification are: position of 
dorsal and anal fins, position and size of pelvic fins, size and pigmentation of dorsal fin, 
number of predorsal scales, number of unbranched rays, barbels in the lower jaw and pre¬ 
sence or absence of palatine teeth. 
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Table I. - Number of individuals, size range and position for each species collected. *: position not 
registered. 


Species 

N 

Size range 

(cm) 

Latitude 

Longitude 

| Previous records 
to the study area 

Cypselurus comat us 

I 

14.5 

03*56 5 

35*30’W 

yes 


6 

16,5-20/7 

* 

• 


C. cyan op terns 

63 

23.4-33,5 

00*48 N 

29*07’W 

yes 


n 

27 J-30.3 

08WS 

34'WW 



5 

27,5-29.9 

08*00 5 

34WW 



1 

28.4 

07-23*5 

34-29'W 



1 

32.0 

06*53*5 

34<orw 



l 

28,4 

04*56*5 

36*45’W 


C. keterurus 

1 

4.7 

# 

* 

yes 


1 

4.5 

04-395 

36*57 + W 



1 

5.2 

OHOS 

3CWW 



2 

1.6-4.6 

08*105 

34*52*W 


C. melanurus 

2 

22.0-22,4 

07*23 3 

1 34*29’W 

yes 


1 

21.2 

08*25 5 

34*35'W 



2 

23 

oraa-s 

34-32W 



2 

21.2-22.5 

* 

* 


C. ex Hie ns 

! i 

5.7 

Q5WS 

36*15W 

yes 

Exocoettts vo titans 

2 

2,4-18,2 

04*165 

33*13W 

yes 


l 

5,3 

03*52 5 

33*54'W 



l 

2.9 

03*45'5 

32*44'W 



2 

3,4-5,3 

07*20 5 

33*3 rw 



1 

2,7 

06*53*5 

34“01W 



52 

2-0-4.1 

00*42 

29*40'W 



l 

2.6 

05*22 T S 

32*32'W 



I 

2.1 

03*48*5 

37*35*W 



3 

2.S-3.4 

00*48 5 

36*58'W 



2 

6,0-6.8 

08*08 S 

34*35'W 



j J 

6.0 

01*02*5 

3H6W 



i 

3.9 

08*47 5 

31*37'W 



11 

2,7-17 2 

* 

* 


Himndichthys off inis 

1 

5.8 

12*30'S 

34*27W 

yes * 


1 

5.4 

12*04'S 

35*09'W 



851 

17.3-24.2 

05 WS 

36“29‘W 


II. specutiger 

1 

7.7 

07*00*5 

34* 12'W 

yes 


1 

21,7 

06*535 

34*01W 



L 

21.3 

13*32*5 

3607'W 



1 

10.75 

03*415 

33*17W 



2 

7.3-22.5 

* 

* 


Oxyporh amp h us micropterus 

2 

10.1 - 14,2 

03*50' 5 

34*43'W 

no i 


l 

13.5 

01*15*N 

29*39 + W 



1 

133 

00*57'N 

29°05'W 



1 

M.l 

05*35 S 

33*26’ W 



4 

12.2-14.5 

* 

* 


Parexocottvs braehypterus 

4 

9,4-11,4 

04"39‘S 

36*32'W 

yes j 


3 

10,9-11.3 

06*2rS 

34*44'W 



1 

11.7 

07*30'S 

33*00'W 



5 

10.9-11.3 

02*595 

38*46 K W 



2 

10.8-11.0 

08*20'5 

34*38'W 



4 

7.4-80 

02*06*5 

40*3 rw 



J 

9.7 

09*53 5 

35*28 W 



11 

9.9-11.4 

* 

* 


Prog it ic hthys gibbifran s 

1 

16.1 

04*45'S 

36*36’W 

no J 


1 

16,8 

03*4 r 5 

33*17'W 



J 

2.25 

07*43’5 

33*1 rw 
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RESULTS 

Wc have collected 1652 specimens of flyingfish in the study area and, according 
to the features mentioned above, we have identified up to now eleven species* whose 
distributions are shown in figure 1, 

Cypselurus eomatus (Mitehill, 1815) 

Seven specimens were analysed (Table I). 

Remarks. - The main features for the identification of the genus Cypselurus are 
the position of the origin of dorsal tin anterior to the origin of anal fin, and only first 
pectoral ray unbranched Number of predorsal scales between 26 and 28 and weak palatine 
teeth, A juvenile character is a single barbel in the low f er jaw (Breder, 1938), which was 
observed in the juvenile collected, corresponding to 39% of SL. 

Distribution. - Atlantic Ocean (Baiun, 1935), Tropical Atlantic (Nesterov and 
Grundtsev. 1981)* eastern Atlantic (Breder, 1938), Gulf Stream and Bahamas (Staiger, 
1965), 


Cypselurus cyanopterus (Valenciennes, 1846) 

651 adults were collected, most of them from the Archipelago of Sao Pedro e Sao 
Paulo (Table I)* 

Remarks. - According to Staiger (1965) the main juvenile characteristic is a pair 
of mandibular barbels. Adults have pigmented dorsal-tin, caudal-fin and pectoral-fins 
darkly pigmented. Low number of vertebrae (43-46), between 30 and 41 predorsal scales 
and strong palatine teeth. Bruun (1935) recorded a maximum size of 33,3 cm SL, while we 
have observed individuals with 38.1 cm SL. 

Distribution. - Atlantic Ocean (Bruun, 1935), eastern Atlantic (Breder, 1938; 
Gibbs and Staiger, 1970), in the Atlantic, occidental side from south-eastern USA to Rio 
de Janeiro (Figueiredo and Menezes, 1978}; eastern Caribbean (Oxenford et ai, 1995), 
Gulf of Mexico, Gulf Stream and Caribbean Sea (Staiger, 1965): in Brazil: shelf break of 
Pernambuco and Parafba (Barros and Morais, 1968), Sao Pedro e Sao Paulo Rocks (Vaske 
Jr. era /., unpubl. data). 

Cypselurus heterurus (Mitehill, 1815) 

Five juveniles were examined (Table I), 

Remarks. - Juveniles were identified according to the key for individuals smaller 
than 10 cm of Staiger (1965); six vertical pigmented bars along the body, paired short 
barbels, less than 5% SL and size of first pectoral ray less than 38%. 

Distribution , - Atlantic Ocean, in the western side from 42"N to 23 % and in the 
eastern side from 59 ( ’S to 4 fi N, common in the Caribbean Sea and in the Gulf of Mexico 
(Staiger, 1965). Bruun (1935) has reported it in Oslo Fjord (North Atlantic) and Gibbs 
(1978) in the Mediterranean Sea. 

Cypselurus melanurus (Rafinesque* 1810) 

Five adults from the shelf break between Pernambuco and Rio Grande do Norte 
(Table I). 

Remarks. - Main features for adult identification were; number of predorsal scales 
between 28-32, lack of palatine teeth, dorsal fin lightly or not pigmented, pectoral fins 
lightly pigmented with a paler basal triangle (Gibbs, 1978). 
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Distribution, - Eastern Tropical Atlantic from 15°N to 5 P N and in western Atlan¬ 
tic from 4CFN to 25"S (Staiger, 1965). 

Cypselurus exiliens (Linne, 1771) 

One juvenile was collected in the shelf break of Caigara (Table I). 

Remarks , - There is a dark spot on dorsal fin and pectoral fins are dark, with an 
obvious pale crossband (Gibbs. 1978), predorsal scales between 21 and 30 (Breder, 
1938). 

Distribution. - Western central Atlantic Ocean, in the Caribbean Sea, Gulf of 
Mexico and Gulf Stream (Staiger, 1965), and in South Atlantic as far south as Rio de Ja¬ 
neiro (Figueiredo and Menezes, 1978). 

Exocoetus vo titans (Linnaeus, 1758) 

Seventy nine specimens analysed, mostly juveniles (Table 1). 

Remarks . - A distinctive character is the short size of pelvic fins and their dis¬ 
tance to anal Fin (Figueiredo and Menezes. 1978), 

Distribution. - Atlantic, Pacific and Indian oceans (Figueiredo and Menezes, 
1978); Atlantic Ocean (Bruun, 1935; Grundtsev et at., 1987); eastern Caribbean (Breder, 
1938; Hume ei al* 1995), in the south Atlantic Ocean until 25°S (Bruun, 1935). 

Hirundichthys affinis (Gunther, 1866) 

853 individuals were captured (Table I). mostly from the artisanal fishery from 
Caigara (RN). 

Remarks. - Features for genus identification are that the dorsal and anal fins be¬ 
gin on the same vertical line, the first pectoral ray is simple and the second is bifurcate 
(Breder, 1938), 

Distribution* - Atlantic Ocean (Bruun, 1935); tropical Atlantic (Nesterov and 
Grundtsev, 1981); eastern Caribbean (Breder, 1938; Evans, 1961; Mahon et at., unpubl. 
data; Hume et al , 1995); north-eastern Brazil (Grangciro, 1963; Almeida, 1966; Cruz and 
Soares, 1966; Barroso, 1967), 

Hirundichthys speculiger (Valenciennes, 1846) 

Six individuals collected (Table I). 

Remarks . - The ground colour of pectoral is dark gray with a broad unpigmented 
margin while H. affinis has a narrow unpigmented margin. Juvenile stages differs from 
adults both in form and colour (Bruun, 1935). 

Distribution. - Atlantic Ocean (Bruun, 1935; Breder. 1938); in western Atlantic 
from Florida to south-eastern Brazil (Figueiredo and Menezes, 1978); Eastern Caribbean 
(Hunte ei at., 1995). 

Oxyporhamphus micropterus similis (Bruun, 1935) 

Six individuals collected (Table I), 

Remarks. - The main feature is a short pectoral fin, less than 40% of SL, 

Distribution. - Western Atlantic, Caribbean Sea (Breder, 1938); Barbados, St. 
Lucia and eastern Caribbean (Bruun, 1935). 

Parexocoetus brachypterus (Richardson, 1846) 

Thirty-one adults were collected between 2 and 10*S (Table 1). 
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Remarks. - Pelvic fins are smaller than in the others species and dorsal fins are 
very large with a dark spot. 

Distribution. - Atlantic and Pacific Ocean, In the western Atlantic is distributed 
from south-eastern USA to south-eastern Brazil (Figueiredo and Menezes. 1978); west 
Indian waters (Bruun, 1935), tropical Atlantic (Nesterov and Grundtsev, 1981); eastern 
Caribbean (Breder, 1938; Oxen ford et aL* 1995; Hunte et 1995). 

Prognichthys gibbifrons (Cuvier & Valenciennes, 1846) 

Two adults and one juvenile were collected in the study area (Table I). 

Remarks. - First two pectoral rays unbranched, while in Hirundichthys and Cyp- 
selurus only first ray is branched. Danichthys has the same character as Prognichthys, 
although the pectoral fin pigmentation is different. 

Distribution. - Tropical and subtropical north Atlantic, Caribbean Sea and Gulf 
of Mexico {Gibbs, 1978). 


DISCUSSION 

Mostly of the individuals collected in this work are of the species more abundant 
in the study area, Cypselurus cyanoptents and Hirundichthys affinis. All the other species 
were occasionally captured during research and fishing cruises carried out in the study area, 

C. comatus had already been recorded in the area, around ICfS (Bruun, 1935). In 
this work the species was caught in the oceanic banks of the northern Brazilian Chain. 

C. cyanopterus is very abundant around the Archipelago of Sao Pedro e Sao Paulo 
during the period of tuna fishery, Le.< between November and April, This area seems to be 
an important spawning ground for this species, taking into account the large number of 
mature individuals and high larval abundance observed in ichthyoplancton samples. Adult 
individuals of this species are the most important prey in stomach contents of yellowfin 
tuna (Thunnus albacares) and wahoo (Acanthocybium solandri) in nearby waters of the 
Archipelago of Sao Pedro e Sao Paulo (Vaske Jr. et al ., unpubl. data). 

C mdanurus is a neritic species and it was already been recorded in the area, bet¬ 
ween 13 rt and 2TS (Staiger, 1965). Five adults were collected in the shelf break off Recife, 
G heterurus is another coastal species (Staiger, 1965) and in this work there were obser¬ 
ved only juveniles between 4° and 8 U $. 

Exocoetus volitans is an oceanic species and in the western Atlantic Ocean indivi¬ 
duals were recorded between 33"S and 33 4, N {Bruun, 1935; Grundtsev et al , 1986), The 
species was widespread in the study area, meanwhile 52 juveniles were collected near the 
Archipelago of Sao Pedro e S5o Paulo, in September This could be also an important 
reproduction area for this species, as it is for C. cyanopterus. 

For the genus Hirundichthys, Bruun (1935) pointed out that many individuals of H, 
speculiger were reported in the shelf break between 5"S and 15°S, and only one specimen 
of H. affinis in 2 l 'S. In the present study all the individuals of H. specutiger were collected 
southern of 4°S, in the same area mentioned by Bruun (1935), while H. affinis was abun¬ 
dant northern to 5"S, in the state of Rio Grande do Norte. It is also abundant in the Eastern 
Caribbean (Hunte et aL, 1995), 

It seems to be a change in the abundance of these species around 5 U S, to the north 
affinis is abundant and to the south is seems that H. speculiger is more common, Fi- 
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gueiredo and Menezes (1978) have recorded H. speculiger and H , ro tide led in the south¬ 
eastern Brazil, but not H ♦ affinis. 

Six individuals of Oxyporhamphus micropterus similis were caught in the nor¬ 
thern part of the study area, and two of them around the Archipelago of Sao Pedro e Sao 
Paulo. This species is an occasional prey of dolphinfish in north-eastern Brazil (Vaske ir. 
et ai , unpubL data). 

Parexocoetus brachyptertis was collected in the study area between 2 and 10 tf S, ge¬ 
nerally in the shelf break. According to Figueiredo and Menezes (1978), the species is 
abundant in the open ocean, 

Prognichthys gibbifrons is an oceanic form that Bruun (1935) mentions having 
never been taken between 18*N and 20"S, Three specimens were collected in the area, one 
off Cai^ara, another in the oceanic area off Recife and the last one near Fernando de No- 
ronha. 

Six genera with 11 species have been identified up to now, and considering infor¬ 
mation gathered from literature other species are likely to be caught in the area. 
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